Although Central America has been investicount of ecological conditions in the pine sagated by biologists and worked by professional vanna and the adjacent broad-leafed forest and collectors for over a century, the region inh ave discussed species diversity, population cludes a large area of distinctive habitat that density, intra-and interspecific competition, has remained almost unknown zoologically and niche utilization in the birds of these conuntil recent years. This pine savanna includes trasting habitats. This paper deals primarily only a single species of pine, Pinus caribaea; with the taxonomy, distribution, and reproducthe region resembles the pinelands of British tive biology of those species that use the disHonduras, but is entirely of low relief-gentinctive features of the pine savanna in some erally less than 100 m above sea level. The ecologically important way-i.e., foraging, Mosquitia is effectively isolated from the feeding, resting, nesting-with at least some British Honduras pinelands and from the regularity. 
species of uncertain status are discussed individually. Species recorded by sight only are indicated by an asterisk.
Localities and units-There are problems in the accurate designation of collecting sites and the spelling of place names in the savanna region (Howell 19651966) . Figure 1 includes the reference locations used in designating such sites. Our headquarters from 1963 to 1967 was a rosin-extracting plant at Leicus Creek, 56 miles northwest of Puerto Cabezas, and this locality is usually found only on recent, large-scale maps of the area. However, as the savanna habitat is relatively uniform throughout its extent, specific localities are not listed except for records of unusual distributional interest.
In the following accounts, all measurements are in millimeters and all weights are in grams unless otherwise designated. The English names and the sequence of species are based primarily on Eisenmann (1955) and Meyer de Schauensee ( 1966).
SPECIES ACCOUNTS
tally as I saw individuals opposite Waspam, on the north side of the Rio Coca in Honduran territory, on 13 August 1965. The presence of caracaras in the high rainfall savanna region suggests that the species is adapted to habitats of generally open aspect and not specifically to the arid conditions in which such habitats are usually found in Central America.
Fnbo deiroleucus. Orange-breasted Falcon. The only one seen was a male collected 29 January 1962 from the top of a tall dead pine just outside an extensive area of rain forest at 40 km S of Waspam. The testes measured 10 x 6; colors of unfeathered parts were: iris, burnt umber; cere, base of bill, orbital skin, tarsi and toes, cadmium yellow. The bird was unwary, possibly because it had recently fed. The crop and stomach were both filled with meat, small bones, and a few feathers, and the stomach contained both feet of a small parrot, almost surely Aratinga a&c.
Slud ( wing 263, tail 173. These individuals approach the lower limit of the size range of the subspecies fernoralis and cannot be considered migrants of the large northern form septentrionalis. Russell (1964) recorded the species in British Honduras in every month except January and July through October, and the single specimen available from that country is referable to femorulk Thus, if not representing residents, the Nicaraguan savanna records and at least one British Honduras record would indicate extensive northward migration of some femoralis from South America during most of the year. The wing measurements ( $, 248; 0, 279) given by Hellmayr and Conover (1949) for the only other Nicaraguan specimens, two immatures from the Pacific slope, are in the zone of size overlap of femoralis and septentrionalis and the specimens may not be identifiable subspecifically.
FaZco spurverius nicaraguensis. American Kestrel. PR. I described this subspecies (Howell 1965) from a series of 18 birds taken in 1962 and 1963; we obtained an additional three males and two females subsequently. The wing measurements and body weights of four of these birds are well within the size range of the type series, but one female taken on 26 March 1966 was unusually large. The wing measures 177.3, which extends the range of wing length by 0.7, and the weight of 134.5 is 46.9 heavier than any previously taken specimen. However, this bird had a full-size, incompletely-shelled egg in its oviduct and also a full stomach, both of which contributed to the unusually high weight.
The stomach contents included an entire small lizard, identified as Gymnophthalmus speciosus by H. W. Campbell, and the tarsus and foot of a passerine bird that I identify as Aimophilu botterii. Both specimens are preserved. Stomach contents of other kestrels included unidentified insect and lizard remains. Pertinent data on the other kestrel specimens are: 23 March, $, wt. 75.7 g, testes 5 x 4 mm; 26 March, $, wt. 73.2 g, testes 6 x 4 mm; 17 April, $ , wt. unknown, testes 6 x T mm; 11 March, 0, wt. 84.5 g, 3 follicles 3 mm. The bird taken on 23 March is the first male of nicaruguensis to' show a few tawny feathers in the otherwise all-gray crown; however, it is unusual also in having the back ahnost without any black markings and thus nearly uniform deep tawny.
We saw pairs copulating during March and as early as late January in 1962 and 1963. A male collected just after copulation on 23 January 1962 had testes measuring only 4 X 2.
Ortalis garrula cinereiceps. Rufous-winged Chachalaca. Although not a visitor to the savanna proper, these cracids may be found in narrow streamside borders and "islands" of broad-leafed vegetation throughout the savanna. A male collected at Leicus Creek 25 November had the crop packed with large pieces of fresh, dark-green leaves, apparently all of the same kind; the stomach contained some leaf matter and seeds. This chachalaca almost certainly ranges north into nearby Honduras although it is presently known from that country only in the Olancho region (Monroe 1968) . Wetmore Monroe' s figure X = 93.5 for males of segooiensis refers to the flattened wing.
In color, the series of adult males is quite uniform dorsally, but the extent and degree of black emargination of most of the ventral plumage are highly variable and range from heavy to sparse. Extremes are represented by: ( 1) a male taken on 26 August 1965 in which the basically white feathers of the breast, upper abdomen, and flanks are broadly margined and speckled with black, the black margins largely masking the usually chestnut borders of the flank feathers; (2) a male taken 29 January 1962 in which the feathers of these same regions are broadly margined with chestnut, black being confined to narrow margins in the lower breast and upper abdomen and some small subterminal splotches along the flanks. The six other adult males are intermediate between these extremes although five are closer to type (1) and one is closer to type (2). Possibly a larger series would indicate that there are two color phases. The differences do not seem to be correlated with age as an immature male still showing some juvenile feathers, taken 26 August 1965, has more blackish margining than the adults of type (2) Some adult males had enlarged testes during each month that they were collected; the sizes ranged from 2 X 2 to 8 X 5 on 29 and 30 January I962; 4 x 3 to 10 X 7 to 12 X 7 in March and April; 8 x 4 on 26 August. The only females were obtained in late January and early February, and only the one taken on 4 February 1955 had definitely enlarged follicles, up to 3 mm. The five juveniles had attained roughly 65% of adult weight, and if their growth rate was similar to that recorded by Roseberry and Klimstra (1971:118) for C. uirginianus, their post-hatching age would be about 60 days, which would put the time of hatching in the fourth week of June. By the same rough calculation, the 94.4-g imrnaturc may have been hatched in early June. These two nestings would thus have been initiated after the beginning of the wet season. From November into February the quail were found in coveys, usually of 10 to 12 birds; in March and April they were usually in pairs. The "bob-white" song, identical with that of C. z;irginiunus, was heard at all seasons.
On 14 March 1966 a male and three females were encountered in a semi-open patch of ground; I made squeaking sounds, and the male advanced toward me to within 0.5 m with drooping, half-spread wings and much-ruffled body plumage; one female followed in a similar pose while the others remained about 1 to 2 in away. My slow movements did not panic the birds, and the male led them away calmly. The behavior seemed remarkably bold and suggested a high level of aggression.
Laterallus ruber. Ruddy Crake. WrR. This rail is probably widespread in marshy areas in the savanna and we often heard its calls in such places. The only specimen obtained is a male taken 23 November 1966, wt. 46.2, testes 4 x 3; the stomach contained grit and small seeds. Columba cuyennensis pallidicrissa. Pale-vented Pigeon. RV. These pigeons often fly over the savanna or perch in the tops of dead pines. Sometimes they were flushed from clumps of mistletoe, Psittucanthus mayanus, in pines, and presumably they eat the berries of this plant. The three-note call is distinctive and has a hooting quality. I noted the display flight behavior, as describmed by Wetmore (1968:9), in March and April. On 23 April 1967 we found two nests, both on the ground at the bases of pahnetto clumps near ponds in the savanna. One contained a single, pure white egg, and the other contained a PR. A small population of these doves was found at about 25 miles NW of Puerto Cabezas, and they were not encountered elsewhere. A male that was missed by an Aplomado Falcon (see above) was collected on 13 February 1962. The data from the only two specimens are: $, testes 10 x 5; bill, dark umber; iris, purplish gray; tarsi and toes, flesh color; 0, 1 February 1963, wt. 33.5, largest follicles 1.5 mm; bill, olive; iris, light cream; tarsi and toes, flesh color (Buchanan notes). We saw two pairs at this same locality at the time the single female was collected. There are no previous published records of this species from Nicaragua, and my only other record is of a pair taken in the Depto. de Nueva Segovia in the north central highlands. The species appears to be very locally distributed, but it could easily be overlooked or not distinguished from two similar congeneric forms. C. passe&a is numerous in the town of Puerto Cabezas and its outskirts, but was not found anywhere in the pine savanna. C. talpacoti was not recorded in the savanna either although it is abundant elsewhere in both the Caribbean and Pacific lowlands. Ara ambigua. *Great Green Macaw. We saw a group of six birds over the savanna in the early morning on 3 February 1962, and in 1966 and 1967 we noted groups of Great Green Macaws in the adjacent broad-leafed forest. The calls of this species are noticeably louder than those of A. macao. Ara macao. Scarlet Macaw. RV. On 11 March 1966, a pair of macaws flew into an area of pines in which I conducted regular censuses and alighted in a large dead pine, where they kept up a noisy dialogue of squawks while looking into cavities in the tree as though prospecting for a nest site. They flew off as another noisy pair of macaws came over, but later in the day I again saw two birds alight in the same group of pines. This was the same place frequented by a pair of Amazona ochrocephala and both species appeared to be nest-site prospecting there although not simultaneously.
No evidence of actual nesting by either species was found in March 1966, but in April 1967 a pair of macaws was regularly present at this spot. In a large pine from which the top had broken off, a deep cleft had formed at the breaking point and the macaws appeared to have chosen this as a nest site. One or two macaws occupied this tree every day, often looking into the cleft, and they allowed us to approach closely in contrast to the extreme wariness of this species in neighboring areas. I obtained color motion pictures on 28 April, 2 days before our departure, but we did not attempt to climb to the site for fear of causing desertion and the fate of the presumed nesting attempt is unknown.
One macaw was collected at Leicus Creek on 29 January 1963 as it flew along the forest edge-pine savanna interface.
Amazonu ochrocephala parvipes. Yellow-headed Parrot. PR. Subsequent to the description of this subspecies (Monroe and Howell 1966), we collected another male and two females in the Nicaraguan savanna near the type locality. All three have yellow napes and exhibit the other color characters ascribed to paruipes; middle toe and culmen-from-nostril measurements are well within the size range of the type series, but the wing (chord) and tail measurements are virtually equal to or smaller than the lowest extremes previously reported.
Data on these three specimens and previously unpublished data on Nicaraguan birds in the type series are shown in table 1.
The two collected on 26 November were a pair. The remiges and rectrices of all three 1966 birds show only slight wear. If anything, the measurements of the chord of the wing are slightly longer than the true chord, as I flattened the wing slightly in exposing fully the longest primary.
Although we often saw pairs in pines with suitableappearing holes, we found no nests.
Bubo virginianus. "Great Horned Owl. PR? There are two sight records, each of a single bird, from a pine savanna census area at Leicus Creek. On 1 December 1966 an owl flushed from a large pine shortly after sunrise and it flew out of sight into dense bro' adleafed forest several hundred meters away. On 23 April 1967 Stiles flushed an owl from an apparent roosting place on the ground in the same study area, again shortly after sunrise. Both Stiles and I then saw the owl perched in a pine, but when we tried to approach closer it flew off for at least 1 km and was lost to sight. Attempts to relocate the bird on both occasions and many attempts to find owls in the pines at night were unsuccessful; no calls were ever heard. I suspect that the Great Horned Owl is a rare resident of the pine savanna but have no evidence in addition to that cited above. Glaucidium brasilianum ridgwayi. Ferruginous Pygmy Owl. RV. On 2 February 1955 two of these owls were collected about 25 m apart-a male in the grayish bro' wn phase (Group 1; Dickey and van Rossem 1938) at the edge of a broad-leafed thicket, and a female of the ferruginous phase (Group 3) in pines. Neither had enlarged gonads. On 23 January 1962 a female of the ferruginous phase was collected in a broad-leafed thicket along a stream running through the pine savanna; the follicles were not enlarged. There is no indication that these owls venture far into the pines away from broad-leafed vegetation although no other small owls range into the savanna. Nyctibius griseus costaricensis. Common Potoo. RV. Potoos sometimes come out of the broad-leafed forest into the pines at night, but we never found them there during the day. We never heard the calls of this species in the savanna, and the three birds obtained were located by the brilliant eye shine: All but one of the Nicaraguan birds have wing and tail measurements less than the lower extremes recorded for neotropicalis and thus with one possible exception do not represent that form. In size most of the Nicaraguan birds are comparable to panamensis and chapmani, but none resembles panamensis in color as all lack the rufous and tawny tone of the mottling on the dorsum, secondaries, and wing coverts of that form. In fact, the Nicaraguan birds are indistinguishable from chapmani in coloration except for the position of the white wing bar. When the wings of study skins of adults of both forms are lined up evenly, the white bar in Nicaraguan birds is more posterior; its anterior border lies opposite the posterior half of the bar in chapmani. Tail length in Nicaraguan birds also averages shorter than in chapmani.
It seems highly probable that a subspecifically distinct population of small-sized nighthawks breeds in the pine savanna, but a formal description would be premature. The first-year birds, taken in April, average larger than the adults, and it is possible that a few of the Nicaraguan specimens are migrants of chapmani or even of minor or neohopicalis. A larger series of birds known to be breeding in the savanna is needed, as well as further collecting of breeding nighthawks in the region between Nicaragua and southern Mkxico.
The Lesser Nighthawk, C. acutipennis, has not been recorded from the pine savanna. Caprimulgus maculicaudus. Spot-tailed Nightjar. SR. I first detected this species on 22 March 1966 when a male giving the distinctive "pit-sweet" call was collected shortly before dawn in open, grassy savamla with a few scattered pines. We obtained three others at the same spot on 25 March, but in November 1966 we found none despite intensive searching in the early evening and predawn hours. In April 1967, we heard and collected nightjars at the same and at similar localities in the savanna. All specimens had enlarged gonads. A female with a yolked follicle 13 mm in diameter was taken on 22 April and one with a shelled egg in the oviduct was obtained on 23 April, which definitely establishes breeding in the savanna. It is possible that these birds are permanently resident and that we failed to find them in other months as they were not calling, but I think it probable that we would have found them by eye-shining and that they migrate away for the winter.
On 25 March, at least three males were calling in an area about 5 acres in extent. They began calling shortly after dark, and the birds foraged in flight less than 2 m above the ground, frequently alighting on fallen logs or short stumps. The coarse grass was about 0.5 m high in this area. On 26 March, I collected a pair about 15 min after dark, and although they could not have been foraging for much longer than that time interval, the stomachs of both were crammed with a single species of scarabaeid beetle. The female had 23 in its stomach and two more in the mouth and csophabws; the male had 25 in its stomach. Both stomachs were so distended as to be translucent, and the dark markings of the beetles could be seen through them. These data suggest that 25 such beetles, a total weight of 5 g, is a maximum food intake during early evening feeding.
Other stomach contents recorded were small click beetles (Elateridae), a wasp, and moths.
With a series of six males and four females from Nicaragua, I assembled a comparative series of most specimens of this species in American museums from M6xico and Honduras (the only other known Central American localities) and from Colombia, Bolivia, Cuyana, and Brazil.
These included almost all of those examined by Blake (1949) and many more collected subsequently. My measurements (table 3) differ slightly from Blake' s but support his conclusion that no subspecies sho' uld be recognized. Mean size decreases from MCxico to Nicaragua and birds from the latter region are the smallest, but those from northern South America are larger and statistically indistinguishable from Mexican populations. Sexual dimorphism in size is greatest in the Nicaraguan and Brazilian series, with females in the latter population approaching the small size of those in the former. I find no consistent color differences over the entire range except that most birds in a series from along the Amazon in the state of Par& Brazil, are grayer and less rufescent than any others. As Blake noted, all but one of 21 such birds are from Santarem and nearby Obidos; there may be partly localized gray and rufous color phases in that region. As widely separated populations are indistinguishable from one another and as the samples from some localities are small, recognition of subspecies is presently unwarranted.
Amazilia cyanocephala chlorostephana. Red-billed Azurecrown.
PR. We obtained three males and one female subsequent to the collection of the type series (Howell 1965). The female is an immature bird ob-tained on 24 August; it has grayish tips to the rump feathers and a less glittering crown than that of definitive adults. This bird weighed 4.9 and the weights of three males were 4.5, 5.2, and 6.4. In the pines these hummingbirds forage while hovering around clusters of pine needles, before bark crevices, and at the red flowers of Psittacanthus mclyanus and the bromeliad Aechmeu bracteata. size range of yucatunicus. All the specimens from the pine savanna area appear darker and less golden-olive ventrally than most of those from other areas, but there is much individual variation and birds from any region can he matched in color by individuals from another. The darker appearance is caused by a reduction in the suffusion of goldenolive color, which is primarily localized on the rachis and barbs, not on the barbules, It is possible that foraging over rough pine hark wears away this "gloss" without necessarily causing a heavily abraded appearance. However, microscopic examination shows that the feathers of pine savanna birds are comparatively less golden-olive even on the basal parts that are shielded from abrasion, and wear cannot account altogether for the color differences.
These birds often venture out into the pines from the adjacent broad-leafed forest, but they are not found far out in the savanna and we found no nests m pines. Birds were heard drumming as early as 29 January, and males collected on 5 February and 17 April had testes measuring 5 x 3 and 7 x 3, respectively. A female taken on 25 November did not have enlarged follicles and weighed 80.2.
Dryocopus lineatus similis. Lineated Woodpecker. RV. Like the preceding species, this one ranges out into the pines from the adjacent broad-leafed forest. Although we found no nests, many large holes in dead pines may be the work of this woodpecker and these may provide roosting and nesting sites for birds such as parrots and kestrels.
Melanerpes formicivorus albeolus. Acorn Woodpecker. RV.
These woodpeckers are closely associated with oaks (Quercus oleoides) and are frequent visitors to the pines only in the vicinity of oaks. Dickey and van Rossem (1937) commented that no acorn storage was seen in El Salvador populations of this species, but the Nicaraguan birds store acorns in abundance in both oaks and pines. Visits to the pines were often associated with this activity, and in virtually every respect the behavior an d vocalizations of these birds seemed identical to more northern populations.
On 1 December, I saw two birds fly out of the oaks to an epiphyte about 15 m up in a tall pine, where they probed among the bases of the epiphyte leaf cluster. These epiphytes often support colonies of ants and also hold water, and the woodpeckers may use both resources.
Four males and five females were collected during the first half of February in 1955 and in 19682. Testes size ranged from 3 x 3 to 8 x 5, but follicles were not enlarged beyond 1.5 mm and no birds had incubation patches. An additional male taken on 18 April weighed 85.2, had testes measuring 6 x 4, and had a well-develomped incubation patch.
When Todd ( The data show that sexual dimorphism in size is greatest in bill length, which presumably diminishes competition between the sexes for some kinds of food. In size and in color, the Nicaraguan population is not distinguishable from leucoptilu~us, the very small-sized subspecies found in Honduras and British Honduras.
As is the case with several other pine savanna birds, this species is primarily an inhabitant of arid regions in other parts of its range and reaches its southern limit in the Nicaraguan pine savanna. Its distribution becomes increasingly patchy south of MCxico and it has not been recorded elsewhere in Nicaragua or in El Salvador despite an abundance of apparently suitable arid habitat.
These birds tend to move rapidly through the pines, flaking bark off small branches as they spiral around them tosward the tip, often probing and gleaning among cones and at the bases of small bromeliads ( Tillundsiu). Even when not alarmed, they may fly for long distances before alighting. These habits and the birds' scarcity suggest that food is scarce and that foraging over a large area is necessary, as is often true in arid habitats also.
A pair collected on 14 March behaved as though near a nest site, and both birds had well-developed incubation patches and enlarged gonads. Another pair collected on 25 April was in similar reproductive condition. On 17 April, a male was seen and heard drumming on small dead pine. Shortly after this bird departed, a female was collected nearby after she drummed once in a nearby pine in response to drumming of an unseen bird in the distance. This female had a partly developed incubation patch and the largest follicle measured 1.5 mm. On 14, 15, and 18 March, we noted display flights of males as they fluttered up, stalled, and glided down (Smith 1967), but we did not record details. One displaying male and its apparent mate were collected on 14 March; the male had asymmetrically enlarged testes measuring 9 X 4 and 3 X 3, and its mate had follicles less than 1 mm in diameter. Two days later another male was displaying in the same place where this pair was collected. On 18 April, I saw courtship feeding in a nesting pair.
A male flew down to the ground, picked up a large insect, and returned to a pine. A female flew over, alighted about 7 m up in another pine, and the male flew over to her. The female crouched, fluttered her wings slightly, and raised her bill in a begging posture. The male several times took wing and hovered in front and slightly to one or the other side of her, thrusting the insect into her open bill. Unfortunately, I was not able to see if the female got all or part of the insect or whether the male finally swallowed it. About 10 min later, the female flew to an incomplete nest straddling a branch about 6 m up in a small pine. She settled on the nest for a few moments, tucked in some material, and left.
On 25 April, I found a nest containing young; it was saddled on the fork of a small branch about 10 m high in a large solitary pine tree. Several times, the female flew out of the nest tree, hovered at the level of the highest grass stalks (about 0.5 m), then dropped into the grass to seize an insect and returned to the nest. As I approached, both male and female showed agitation and flew over close to the nest. A female collected on 20 April had a well-developed incubation patch, and three males collected on 17, 22, and 25 April had testes sizes from 6 X 4 to 8 X 4 but no incubation patches. Muscivoru suvuna monuchus. Fork-tailed Flycatcher. PR. We recorded Fork-tails as common at all seasons but irregularly distributed in the savanna. They usually occur in open grassy areas, often in loose flocks of lo-12 birds, resting on low shrubs or tall grasses and feeding near or on the ground. On 25 January 1962, I saw one eating small berries in a low tree at the edge of the savanna. We noted pairs as well as flocks in March, but the male of a pair collected on 13 March showed only moderate testes enlargement (5 X 3) and there was virtually no follicle enlargement in the female. In mid-April 1967, most birds were paired. Males collected on 17, 18, and 22 April had testes sizes ranging from I1 X 5 to 14 X 7, and a female taken on 20 April had an un-shelled egg in its oviduct.
This bird had a welldeveloped incubation patch, and a male taken on 22 April had a moderately developed incubation patcha condition not detected in two other April-taken males. On 20 April, I saw a Fork-tail persistently chasing a male Vermilion Flycatcher around through a grove of small pines in an area where both species were paired and showed territorial behavior.
Weights of specimens were: 4 $ , 26.7-31.0 (28.8); 2 0, 26.6, 35.0 (with egg in oviduct).
The Scissor-tailed Flycatcher (hl. forficala) has not been found on the Caribbean slope of Nicaragua although it is an extremely abundant winter resident on the more arid Pacific slope of the country. Evidently most of the south-bound migrant Scissor-tails are concentrated on the Pacific slope by the time they reach Guatemala, and the last of those still moving along the Caribbean slope cross to the Pacific side through Honduras and do not reach the pine savanna.
Smith (1966) considers Muscizjora a subgenus of Tyrannus. He gives an excellent summary of the morphological and behavioral characteristics by which the two Muscivora species are "adapted to a habitat that is unusually open for kingbirds" and points out that these two species are the only ones broadly sympatric with other species included in Tyrannus. However, he maintains that the "structural, plumage, and behavioral similarities between Tyrannus and Muscizjora are extensive, and our classification would do better to recognize these than to recognize the ecologically oriented differences."
If one test of a genus is that its members exemplify a new adaptive direction or departure from that shown by closely related species, then Muscivora seems worthy of continued recognition.
As Smith points out, the relatively small body size and greatly elongated rectrices appear to be adaptations for hovering at very low levels, which permits effective foraging in open situations just above the vegetation and on patches of open gromund. Thus, the Muscioora species can exploit resources not readily available to Tyrannus species and can exist sympatrically with the latter. The two Muscivora species, on the other hand, are not sympatric as breeding forms and, as pointed out above and by Slud ( 19#64), the two species are largely or entirely allopatric over most of their winter ranges although forficata migrates through some of the range of tyrannus.
I therefore prefer to retain h4usciuora while admitting its close relationship to Tymnnus.
Tyrannus melancholicus chloronotus. Tropical Kingbird. RV. Kingbirds often came out into the pines from the broad-leafed forest edge but seldom very far, and they did not appear to be colonizing the pines or losing their association with their typical habitat. They were usually paired and actively territorial in April, and a male collected on 23 April weighed 47 and had testes measuring 16 X 8. This bird also had an incubation patch although the male of this species is not known to incubate or brood (Skutch 1960 Neither Russell (1964) nor Monroe (1968) recognizes sutwuta, and 1 re-examined the series from El Salvador and Costa Rica and compared these with eight specimens from Caribbean Nicaragua. The color differences described by Brodkorb are apparent to me, but unfortunately, the subpaguna specimens are rather worn and this may be responsible for their paler tones. Brodkorb also stated that subpagana has a heavier, shorter, and wider bill, but I am unable to see this. I think that saturata and subpagana may be distinct, but this can only be determined by comparison using a freshly plumaged series of unquestionable subpaganu, which may be a rather scarce subspecies with a narrow range along the Pacific lowlands.
Progne subis subis. Purple Martin.
M. Extreme dates of early occurrence of this fall and spring migrant are 19 August 1965 and 1 February 1963 (both collected).
The adult males arc readily distinguishable from the resident P. chalybea, and sight records pertain only to males or to groups of both sexes. We saw individuals several times in mid-March and found a flock of about 65 perched in a dead tree in the savanna on 21 March. I estimated that two-fifths of these were adult males. None was recorded in April. The adult male collected on 1 February weighed 45.9 and had enlarged testes measuring 4 x 2.5. Another adult male collected about one year earlier, on 20 February 1962, had testes of exactly the same size and the bird was moderately fat. The wings of these birds measure 145.5 and 144.0 and the tails 70.9 and 70.4, respectively, which could apply to either subis or hesperiu, but probably not to urboricola (Behle 1968).
However, the fact that these birds already showed some gonadal enlargement and that P. s. subis arrives on the Gulf Coast of the United States as earl) as late January indicates that the specimens are probably referable to that subspecies. P. s. hespefia has We did not find the species in the savanna region or elsewhere in Nicaragua at any other time, and it seems to be of irregular occurrence south of Honduras.
There is only one published record for Costa Rica and two for Panama (Wetmore 1958; Slud 1964). Although Nicaragua is included in the winter range in several recent references, I know of no Nicaraguan records other than those cited here for the first time.
Cyunocorax morio cyunogenys. Brown Jay. RV. Flocks of Brown Jays are frequent visitors to the pine savanna from the broad-leafed forest edge. They do not appear to obtain much if any food from the pine trees but sometimes feed on berries of the larger shrubs such as Byrsonima and Miconiu. Two males were collected at the same locality at the savanna edge on 23 January 1962. One has a onequarter black-tipped yellow bill, fresh unworn plumage with truncate outermost rectrices, and had testes measuring 10 x 6. The other has an all-yellow bill, very worn, tapered remiges and rectrices-the body plumage is relatively unworn-and had testes measuring only 2.5 x 1.5. These two clearly represent adult and first-year birds, respectively, as categorized by Selander (1959).
A jay was seen gathering twigs on 7 February 1962 but no nests were found.
Superficially, the savanna habitat appears suitable for the Green Jay (Cyunocorux yncus), but that species reaches the southern limit of its Central American range in western Honduras.
Perhaps the visiting Brown Jay has inhibited colonization of the pine savanna by any other corvid, perhaps no others have reached this isolated habitat, or perhaps its resources are unsuitable or insufficient to support a truly resident species. For example, the dense and rather high cover of grasses and sedges over most of the savanna would inhibit the kind of ground foraging which is important to the Steller Jay (Cyanocitta stelleri) of the montane pine forests. PR. This species is the most regularly distributed of all the pine savanna birds. It never ventures into trees other than pines although it may sometimes descend to patches of open ground. Grace Warblers are often the only birds encountered as one traverses long stretches of the savanna, and they are more likely than any others to be found farthest from the broadleafed forest edge. They are in pairs throughout the year, and males were in song during every month of our visits. A singing male collected on 24 January 1962 THOMAS R. HOWELL had testes less than 1 mm in diameter, and it is likely that in this population song is independent of gonadal development. Grace Warblers singly or as a pair may appear in mixed species flocks, but the only instance in which I saw more than two of the warblers together was on 13 August when a group of threeprobably a family-was noted. of this species, I had only one specimen from the Nicaraguan pine savanna; he assigned it tentatively to remotu, saying that it had the color of decora but the size of remota. That specimen happens to have the largest wing and tail measurements (60.0, 48.5) of any from the savanna and is thus atypical in size. Monroe (1968) has since pointed out that the Honduras-Nicaragua pine savanna birds represent ~~CCWU, as expected in view of the close affinities of the British Honduras and Mosquitia avifaunas. The 28 November specimen of remota mentioned above is the only fresh-plumaged topotype in existence, and in color it matches closely a near-topotype of ornata Brodkorb from Chiapas and thus supports the synonymizing of that subspecies with remota. Although I recognize remota and decoru as distinct, they seem to me to be only slightly differentiated.
The somewhat deeper yellow of the throat and more purely gray, less brown-tinged dorsum of decora are detectable as are the slightly smaller wing and tail lengths although the differences are not statistically significant. In the Nicaraguan savanna series of decora, I do not find that the bill averages any shorter or more robust than in a series of nine males and four females of remota from montane Nicaragua and El Salvador. I am unable to identify these specimens to subspecies with any confidence as they do not seem to represent either pulpebralis or caninuchu. I cannot attempt here to revise the entire species but will point out what I feel are unresolved problems. First, I am doubtful about the usefulness of the extent of gray on the crown and the hindneck or the greenish or brownish tone of the dorsum. The latter color especially varies so much with degree of wear that comparison of birds other than those in fresh, unworn plumage is likely to mislead. There is so much overlap in wing, tail, and culmen lengths in the populations from southern Mexico to northern Costa Rica that these measurements are of no taxonomic value. I have paid most attention to the presence and extent of white or yellowish on the eyelids, on flank color, and especially the depth and extent of yellow on the underparts. Ridgway ( 1902) characterized palpebrulis as having "the under parts entirely yellow" and with extensive white or yellowish on the upper and lower eyelids; the type locality is Mirador, Veracruz. I have examined 20 males and seven females in the Moore Collection from the state of Veracrnz, all collected by C. C. Lamb; unfortunately, most are in worn plumage. All have extensively pale eyelids, and although all have "entirely" yellow underparts, this color is distinctly paler on the abdomen. Two males and four females from Oaxaca and one male from 3 miles SSW of Tonal& Chiapas, are like those from __ Veracruz.
Somewhere in Guatemala, apparently, the extensive light color of the eyelids is reduced or disappears. South of Guatemala some birds show varying amounts of light color, usually a tiny spot on the posterior half of the upper eyelid, but I have seen none that resemble typical pulpebrulis. Ridgway (1872) described cuninucha from a single specimen from Retalhuleu in the Pacific lowlands of Guatemala. By 1902, he still had only one specimen, the type, from that country but assigned all birds from Honduras, Nicaragua, Costa Rica, and PanamL to cuninuchu. At that time, Ridgway believed cuninuchu to be specifically distinct in lacking pale eyelids, and he gave no detailed comparisons between that form and palpebrulis.
Ridgway' s treatment seems to have created two impressions in particular: These ranges are essentially the same as those given by Lowery and Monroe (1968) except that I have separated the southern portion of their range for pulpebrulis. This population may be an undescribed form but should not be named until an extensive sample of all the populations between Mexico and Panama is assembled and compared. The distinctions between cuninuchu and icterotis should also be reviewed, and the former recharacterized from topotypical or near-topotypical material only.
Icterus chrysuter chrysuter. Yellow-backed Oriole.
PR. These orioles are sparsely distributed throughout the pine savanna, sometimes venturing into oaks or other broad-leafed trees. They seem to go in pairs throughout the year but may assemble in flocks of at least six birds during the winter months and may also join mixed species flocks. Singing was heard in all months of our visits except August. On 28 January 1962, a pair was collected, both members of which were heard singing. The male had testes measuring 3 x 2 and the follicles of the female were unenlarged. Skutch ( PR. Meadowlarks occur throughout the savanna except within dense stands of trees or in completely treeless grassland. They were in small flocks of up to eight birds in August and November, with some indication of pairing in the latter month and with both pairs and flocks in late January. From February into April pairs are the rule, but song was heard in all months of our visits. In March and April, we heard a form of duetting in which the male sang the typical whistled song and the female added a rattling or chattering call either before the male' s song was completed or just after. In late January and early February, males had testes sizes ranging from unenlarged up to 4 x 3; females showed no gonadal enlargement. From mid-March to late April all males had much enlarged testes up to 14 x 6, but of four females, two showed no follicle enlargement and two had slightly enlarged follicles 1.5 to 2 mm in diameter. None had an incubation patch, and no nests were found.
Dickerman and Phillips ( In size and color, both birds are referable to 6. c. cueruleu and not to luzulu, the subspecies that breeds on the Pacific slope of Nicaragua. There are no other records of G. c. caeruleu from Nicaragua, but it seems likely that all those seen belonged to that subspecies. Whether the birds seen and collected were winter residents or early spring migrants on their way north is impossible to determine.
The preponderance of males in the flocks was quite striking as they outnumbered females, when present, by about 6:l. Ammodramus savannarum crucens. Grasshopper Sparrow. PR. In the pine savanna we found this sparrow only at the edges of low wet places in the grasslands, and it was not common there in contrast to its status in Honduras (Monroe 1968).
Sic&
A male collected on 30 January 1963 weighed 14.7 and had testes measuring less than 1 mm. In March, males were in song and the birds were paired. Data from birds collected in 1966 are: a pair, 14 March, $, wt. 15.6, testes 8 X 5 and 2 X 2; 9, wt. 14.4, follicles < 1 mm; and 24 March, $, wt. 15.7, testis 9 X 6. The small series appears typical of crucens in size and color.
Aimophilu rufescens discolor. Rusty Sparrow. PR. This is the most common of the nonarboreal savanna specres, inhabiting grasses and sedges in areas with rocks, shrubs, or trees for song and lookout perchesusually within easy flight of a wet place or streamside thicket. The birds were in song during each month of our visits, and they sang from any exposed perch from just above grass-sedge level to the top of a 30-m pine. In August, we often saw small family groups of two adults and one or two streaked juveniles, and a streaked juvenile with an adult on 7 February 1962 indicates that there are occasional unseasonal nestings. Otherwise, these sparrows were seen singly or in pairs and never in flocks, with the singing males much more conspicuous than the females. By February, testes may be slightly to considerably enlarged ( 7 x 4), but only one out of six females taken in late January to early February had enlarged follicles (2.0 mm).
A female collected on 17 April had follicles enlarged to only 1.5 mm and lacked an incubation patch.
Ridgway' s "description" ( 1888) These birds do not differ appreciably from the fresher-plumaged type series in the chestnut-andblackish tone of the dorsum, as described by the subspecific name. The two April-taken birds show fading from brownish to grayish on the wing coverts, and in one of these specimens the pectoral band is paler and grayer than others in the series. Dickerman and Phillips ( 1967 ) present evidence of intergradation of populations sometimes segregated specifically as botterii and petenica, and their treatment of the entire complex as conspecific is followed here.
Botteri Sparrows are doubtless not as scarce in the savanna as the few specimens suggest. They seem to be confined to grassy areas within about 50 m of palmetto-bordered wet places. When flushed, the sparrows head for the palmetto clumps and take refuge there. Males sing from low stumps or pine seedlings, generally less than 1 m above ground. On 5 February 1962, I diagrammed the song as -----NW---; four whistled notes followed by a trill. We did not hear any songs in August or November but could easily have missed them. Some males appeared to be in breeding condition as early as the first week of February, and the breeding season extends at least to late April. SpizeZZa passerina pinetorum. Chipping Sparrow. PR. This is an irregularly distributed species that is common in some localities within the pine savamla and absent from others. Chipping Sparrows feed extensively on seeds of the broom-sedge grass, Andropogon sp., but the grass may be abundant in some locations where the sparrows are absent. Flocks of at least 25 individuals were seen in August and in January, and they may join other species such as siskins, bluebirds, and warblers in mixed flocks as late in the spring as mid-March.
Single birds or pairs may be found in February and March, and in midApril all were in pairs and strongly territorial. There is no diagnostic color difference between these populations, and the subspecies cicada Dickey and van Rossem becomes a synonym of mexicana Nelson (type locality San Cristobal, Chiapas)
as it agrees in size with that form, not with the lowland population. Measurements of specimens in good plumage condition are given in table 4.
There are no statistically significant differences between the mean measurements of birds from the Nicaraguan savanna and from British Honduras and Pet&r, nor between those from montane Nicaragua, Honduras, and El Salvador and those from Chiapas and Oaxaca. When the Caribbean pinelands birds are lumped together and compared with the combined highland pine birds (table 3, bottom), the differences between the means of comparable measurements in the two groups are all statistically significant, and in the wings of males the coefficient of difference is well above the figure of 1.28 usually used as an index of recognizable subspecific distinction.
Although the two populations appear to be distinguishable, there remains a nomenclatural problem. The form pinetorum was described by Salvin from a single bird collected at Poctum, Peten, Guatemala; this locality is only about 40 miles from ecologically similar areas in British Honduras and the type specimen should represent the Caribbean pinelands population and thus provide an available name. However, the only published measurements are those of Ridgway (1901)-wing, 71.12; tail, 62.23 (&)-and these are considerably larger than those of any other Caribbean slope individual of S. pusserina and exceed the means for these dimensions of the montane population. These large dimensions probably led Hellmayr (1938) to assign birds from montane Nicaragua to pinetorum and to suggest that cicada was a synonym of pinetorwm rather than of mexicana.
The type should be re-examined but this is unfortunately impossible at present because of the move of British Museum specimens from London to Tring. Curduelis not&a oleuceu. Black-headed Siskin. PR. Siskins are moderately common but irregularly distributed throughout the pine savanna and are strictly confined to that habitat. They may form small flocks of up to 10 birds at any time of year or join mixed flocks but they may also be found as single birds or pairs at any time, and pairs may be maintained within a flock. This behavior may be related to their food supply, for they seem to depend primarily on the seeds of the abundant sedge Hypolytrum schraderianum.
At any season some plants of this species have seed-bearing heads, and individuals, pairs, or flocks of siskins may wander widely to obtain this food. On 19 April, I saw a siskin probing into bark crevices on the small branches of a pine; it then abandoned this unusual activity and joined its mate in feeding on Hypolytrum seeds. Males were in song in each month of our visits except August.
Of 10 adult-plumaged males collected from late November to mid-April, all had testes enlarged to 5 or 6 mm in diameter except a 25 November bird (1.8 mm) and a 1 December bird ( 1 mm). However, another male taken from the same flock on 1 December had testes measuring 6 x 4. Females taken on 30 November, 1 December, 31 January, and 16 March showed no follicular enlargement, but another taken on 31 January had an ovary that appeared to be post-laying although there was no incubation patch. One taken on 17 April had a well-developed incubation patch and follicles enlarged to 2 mm. The female taken on 30 November was in heavy molt, with remiges and rectrices under replacement and black feathers replacing greenish ones on the head. The female taken on 16 March On 1 to be generally larger ( fig. 2) ) but these birds deal entirely with the small cones of Pinus caribaeu and their bills may be less subject to stress and wear at the tip than those of montane birds that deal with the larger cones of Pinus oocarpa. The crossbills of British Honduras and the Mosquitia may be distinct from mesan~ericana, but the sample size is too small as yet to justify nomenclatural recognition. The Honduran-Nicaraguan Mosquitia corresponds closely to an area of Pleistocene sediments (Taylor 1963)) and the present coastal lowlands distribution of Pinus caribaea can be no older than that. In British Honduras and the interior of Honduras and Nicaragua, P. caribaea is found on generally poor soils formed by weathering of rocks of Paleozoic age, which tells nothing about the time span of occupancy by pines. The avifauna of the pinelands o' f British HondurasPet& and the Mosquitia is sufficiently distinct from that of the interior highlands to suggest that there has never been a broad continuity between the montane pines (including caribaea at lower elevations) and those of the more coastal regions. On the other hand, I agree with Monroe (1968) that the presence of certain species and subspecies in both British Honduras-Pet&n and the Mosquitia can only be accounted for by a former continuity of pinelands between these two regions. This conclusion follows regardless of which hypothesis about the geographical and ecological origin of the lowland pine savanna one accepts. Table 6 lists the breeding birds of the Mosquitia and the status of each of these species in pinelands in British Honduras-Pet&r, montane Central America, and the West Indies. The number of taxa in common are summarized.
DISCUSSION
From these data, I conclude that no species has colonized the Central American pinelands from the West Indies; that the avifauna of the Caribbean slope pinelands is largely derived from that of the montane pinelands, by fortuitous colonization but not through extensive direct connection of habitat; and that there were direct connections between the pinelands of British Honduras-Pet&n and the Mosquitia along the Caribbean coast which were disrupted in relatively recent times.
The avifauna of the montane pine and pineoak forests of Honduras or Nicaragua includes the following species that are not found in the Caribbean slope pinelands : Accipiter chionogaster, Otus trichopsis, Hylocharis leucotis, Eugenes fulgens, Trogon mexicanus, Colaptes auratus, Dendrocopos villosus, Cyanocitta stelleri, Certhia familiaris, Peucedramus taeniatus, and Myioborus pictus. Had there been extensive direct connections between the montane and lowland pines, one would expect that at least a few of these species would be found in the latter region, either in addition to those present or in place of some of the similar species that must have reached the pines from arid scrub habitats. Most of the lowland pine species are also found in the montane pines, where they co-exist with the above-listed species that are absent from the lowlands. I have elsewhere (Howell 1971) pointed out that the lowland pine savanna is faunally impoverished but that some montane species that are absent might be expected to be resident in the lowlands had they ever reached them.
One can imagine that some species common to British Honduras-Pet& and the Mosquitia could cross the several hundred miles of the entirely different habitat that presently separates the areas, but not others. Within historic times, until altered by Caucasian man, this different habitat was humid, lowland, broadleafed forest. Colinus nigrogularis stands out as physically incapable of crossing such a barrier. Others unlikely to have done so which are also absent from the nearest montane pines and grasslands are Dendrocopos scalaris, Pyrocephalus rubinus, and Aimophila botterii. Several species are represented in both the Caribbean slope areas by the same subspecies and by a different subspecies in the montane pines. These include : Dendroica graciae decora, Ammodramus savannarum cracens, Aimophila rufescens discolor, and Spizella passerina pinetorum. These could not have been distributed through the montane pines, yet two are pine forest birds and the other two are sedentary grassland-dwellers. The cvidence from bird distribution alone makes it highly probable that the pinelands of the Caribbean coastal regions were once connected.
When and by what means the connection was broken is conjectural. The break must have occurred early enough to allow sufficient isolation for the development of several different subspecies and to account for the absence of some species in one or the other area. Several species such as Contopus per&ax, Cyanocorax yucatanica, Uropsila leucogastra, Mimus gilvus, and Vireo solitarius are birds of the pines or pine and broad-leaf edges in British Honduras and are absent from the Mosquitia, despite the presence there of very similar habitat. More striking are the absence of Falco sparverius as a breeding species in British Honduras although F. s. nicaraguensis is a permanent resident in the Mosquitia, and the presence of the distinct subspecies Amaxilia cyanocephala chlorostephana in the Mosquitia although the montane pines and the British Honduras pinelands are both occupied by A. c. guatemalensis. Buteo jamuicensis breeds in the Mosquitia, and its status in British Honduras-Pet&n is uncertain; Capri- The time span believed to be required for the differentiation of avian subspecies has been drastically shortened since Johnston and Selander (1964) showed that comparable differentiation has taken place in Passer domesticus within 50 to 100 years. Members of five different avian orders have attained subspecific distinctness in the Mosquitia, indicating a high degree of isolation of the habitat and its resident avifauna. Given such isolation and also small breeding populations, differentiation could proceed relatively rapidly. The distinctness of the avifauna, especially that of the Mosquitia, does not necessarily imply great antiquity of the habitat or its separation, and the possible influence of aboriginal man on the establishment and extent of the Caribbean pinelands cannot be ruled out although there is no direct evidence for it in preColumbian times. In view of these interesting uncertainties, the lowland pine savanna offers potentially rewarding possibilities for palynological and archaeological study.
I have stressed the present-day isolation of the Mo' squitia from the British HondurasPeten pinelands on the basis of published evidence, but possibly some narrow and unmapped connections exist. L. F. Kiff, who has traveled extensively in both regions, informs me that narrow belts of pinelands extend for undetermined distances into the intervening areas of broad-leafed forest. Whether these belts actually link the pinelands together and whether or not they are of very recent origin is not known. In any case, the similarities and differences in the bird faunas of the two regions seem best explained by an hypothesis of a formerly broad continuity followed by effective if not total separation of the habitats.
As expected, most of the resident species and subspecies in the lowland pine savanna have northern affinities in the sense of "a geographical relationship of a contemporary population with the region from which its present dis' tribution was derived' ( 
